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1. ROCKETS AND ARTIFICIAL BT SATELLITES
“"‘Aftlflc131 Larth Sutellites and the'WQatherj““‘

g J‘The‘followtngglu the substance cflanfartiéle‘wribt@n‘by a Russion
roffleer in Sovetsltuya Aviatsiva, S - -

“What can be done to predict the‘wedthe: more precisely? -

PR . For a long-range forecast of the weather in the Northern Hemisphere
- 1t 15 necessary to ltnow the state of the weather at.a given moment R
throughout the Northern Hemisphere, Unfortunately, there are great areas
~-that have few or no neteorological stations, For example, there are
shipboard statlons in the Atlantic, but none in the Pacific or Indian
~ Oceans; this i3 o serious {nadequacy because 2/3 of the surface of the
. globe is made up of seas and oceans., Land and sea observations on a
large scalc are extremely difficult and costly. ‘

_ Artificial earth satellites offer great prospects for the solution
of this problem. ith the assistance of-.television sets on satellites
it will be possible to get a plcture of the location and movement of
‘¢loud systems over the entire globe, - There would seem to be no problem
in getting data concerning air masses and the fronts separating them.
A system of 3 or U satellites would be able to observe all parts of the
Earth!s surface as they swing around the planet in a perivd of 1-1/2 to
2 hours, "It will be possible to discover the direccion and speed of =
- storms, how cyclones and anticyclones develop and how cold and warm airn .
masses develop. Not only will such satellite stations determine the
picture at a given moment, but they will detect the basic tendencies in
development of the weather on a planect~wide basis. It will also be
possible to study the movement of the geogrmuphlcal poles which some e
- scientists believe exercises an influence on the course of meteorological
processes. - In the winter great masses of air flow into Siberia and :
. there is an accumulation of about 1bL billion tons of air; in summer it
dissipates. Scientists conjecture that this causes a wendering of the
geographical pole and this exerts an influence on meteorological
. processes on a worldwide scale. - o SR

- Satellites will be able to discover new facts absut the radiation
- balance of the Earth, a matter of immense significance In meteorology.
Satellite-collected data conceming meteorological conditions in the
Earth's atmosphere will serve as. raw data for interpreting thermal
exchange in the air and help us to understand the general circulation
- of the atmosphere, this leading to considerable improvement in long- |
- range forecasting. . o B o
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by the saksllito, It is well known that any physleal processes can be
‘~lvscrlbml by mathenatical equations. By solving these equations we can

et an’ ldew on how these processes will transpire in the future. We are

o the threshold of great developments fn meteorology. Artificfal earth
Conbellites, used Jolnbly with computers, will make possible a more o
quolitative sodution of the problem of weather prediction. ("Satellites

anel Lhe Weathe .," l)y Colonel N. Enrbarov, Sovetslmya Avlutsiya, 9 February
1?60, pugv ,.) . |

Pablishad ...oviﬂt Hoor Ptotums were. Compo.,ites |

‘ Uluhon{, qiv(rxq the ource of its infomution, Stoclholm leeral L e
Dagjens Ilvh“’w' sovenled in 1ts 8 February issue that, according to R
Tac o.f"... T asheonomer Alla Masevicl, the published Soviet plctures of
bhe boole of the dnm.. m,rc :.omponitec of a serles of picture.,. L
‘ CPYRG‘HT‘ '

o The g ot All'x Macavich a5 .Collows' The publi.,hed noon
[ptatuwes o isbm. of the thrse heft pnotograpns |bf those taken, with K
[ details rom;mu.~‘.ca in [eic] on thcm. Storkhulm, Dag\fgs Hyheter, 8. . CPYRGHT .

F‘»bmm‘y 1900 ) : _ CPYRGHT

Ne L“a_g’t_: of Snuce V"‘nicle Rccovcry

Sovist “f.:cmrt't. rockrts are penctiating .f‘aruher and farther into
space with an ever increasing welght in payload. The question arises,
ahen will o be able to 2ide one of t,he.,c ~ehicles into thc boundlcss .
aenchos ol‘ vhe uo..mo's?

Along with the comple*c tcchnical problem< connectad with the o
flight of o man into .pacc' is the problem of safely sectuming him to
Lacth. Two vessions of solving “hils problem arc given by Professor
G. I. Puluovskiy, Doctor of Technleal Scienr‘es and General-Major of the
Ewm»cr*ng-’l‘cclm*r'” Se“vxce., USSR. '

‘ The Lorenest m,r In recovc:ing a vpaoc. veh*cle involves braking
ity upeed and ensuring its ¢ tability in flight. The first method R o
propescd by Profcssor Pokrovskiy is as follows. A space ship entering . o e
the atmospherc aut,omtically opens a conc-shaped stabilizer resembling ‘ -
the petals of & daisy blossome. Following this a single parachute is
released, then & second, and finally, a third. The parachutes brake .
the speced *c such an extent that contact nith the Earth is smooth and
oafe. _ ‘
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Anothcr mchhod of landing lJ nloo po'mible, ..nyt' Profcﬂnor Pokrov.,kiy.‘ S

In this case the space vehicle s equipped 'rith wedge=shaped wings
similar to high-speed nirplanes., UWhen such n craft enters the upper
- luyer of the atmosphere It makes a serles of skips, in and out, thereby
‘losing gpeed, and then glides to a landing. - ("Penetration Into the
Cosmos," by Prof. G« I. Pokrovsily; Moscow, Illyustrlrovannaya aneta,

- No 17( 50), acptembcr 1959, page 2)
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“'w Mot bisirg o!‘ .,.);:num.ul'w Rad huson 1 iy Lhe U'yl_m: Auuoo')hcrc

A "% ;m'* on uh( ume s.mjc,c’.'., p ,p(u‘cm Iy cicnuit‘ ¢ wo:rlmx‘.s at the
Im,ut sler o Pn,.,..c"'r:.nf e Alsoapinire off o Au-mk’mf on Sclenges of
Phe, USSR, Lo swenoized ay Lollowes many (o el c,o..minad m Lhe full

H:..\ u‘e noi. ...v:J.'.u"(,\. hcm.

Rc-;m,smh r-,.r:c‘.n'm.....s.wd hy the wea of S"'-J. 1, :mc‘l Amnrwg\n arhif c{al
anekh saballitay bay led to the dlucaviy of w'qifn of intense
g ndietion beglinning ol an L\.'..'G"'"l(\o vi Lo0wG00 lm.  Subuce
sucint date, provided by cosmis wockeby, howe suoblsd uvs to visualize
bl opanial .1::','.'.'13'1' jon of Imtense h:’.:.x. vommsewlar rediction surrounding
the Baskl, X4 taa 1;-.‘:nm | :3.5&..*.-_\ Beal thome nwee o swel belte of |
GarLseula '"m""f,w'* Tl Blregth, the Laer beli, 14 anoequetorial
Ceing thah i appun nemntaly b boterdid by geomagaetiic latiiudes 409
(necording to Ve Allen w, 1::.'1‘,:". £ Lhis hell is somewhat iess) with
a mekimir coscontantion ab un slbitude o.; shout 3,000 len (over the
Cguomzgpacida epanbion) o T’m. aznund, the onbtew bell, extends cut to 6«8
enrth madli; She mudnam sonesn ntuntion .,.r eamransles is ab a dise
tanes. af Bu!)"l“"" «th nadil Rp. We obseive chavseteristlc ¢ Wionguesh
i the spm;ia. diutaibution of eorpuscley In the outer belt, these
reaching ouh &+ the zone oi‘ maxlmm oc.cur e of auz‘oras’,‘; The hawd-
-w::q of bhe oo :'tsc..«..,fln the Mr\ bc.’.z. $ J'*:::: 2 then in the ‘outer.‘

‘ - To, c*"ﬂui AR .1~r, ..m.cl of re ‘nd r‘h:-:;.v-(.n par,_caes sur"o .di:zg the
B therochomin we will seder W0 this shinonenon as the PEarth's
--Hozm“)v o oaaphie of subhans have adanned Hhe ;\yp.nj'e"‘“ of the deca
o albedo nevteang with the sutsenuent coptuee of the thus-Ifoming
puntons wnd elec’ ,:'v 1 I the Ban 105 ma«nf::.ic Lra.p.‘ In owr opinion,
h‘m:c.'.rc.v,‘ analysls of the spatiel dietuethusion of corpuscles in kokh
belits of dhe ""r‘""” corone wmlides the Ju""i’:a{l:uj of e\p..a{nlng the
euter hols b the dacny of albady aeubross,  The orescsce of the
c.quatorml bc.l*. neLns ‘that the cutpnaseles foming it avo*d t e temperate
=d high gcunmgnetic latitudes. This is mndcn”y because geomagnetic
'distu::anu.., and muracas ia the highes iatitudes szemingly "draw outh
aumnecLas from the fanes hw.,, poeventing thels soeumilabion. Thu
meung shal s cpasbtorigl be tis .m..y woplenished by corpuscles £
the bf»tmm, P"rw the lowern 1 “\\’C’:‘S o- the Ructi:ls atmos plwrc.

on wr‘ .,\hr"‘ hand, the spal'i'wl s ,:ibvt‘on od the co*puscles in
the outer belt ¢ lca':lj points to an eAL atemwstrial sourse of replenish-
ment. Evid«mtl,/, the production of this sourcs cannot penctrate to
relatively lovw altitudes. On the other hand, thc corpuscles of the ‘
cutzr belt, appearing in the magactic twep at & ¢ tstance of 3.5 = Lt Bg,

LI

will ‘.ccu.nula e thire in the course of a largex in al of time than at

‘..“L;‘.
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a distance of H=6 Ry this s because the frequency and amplitude of
the qcomaJnctlc digburbances In latltudes 50-600 (reached by the lines -

" of force Intersecting the plane of the equator at a distance of 3.5 ¢ L Rg)

are dozens of times smaller than In the zoncy. of maximum occurrence of
auroras. This c¢ircumstance also explaing the observed position of the
‘maximum concentrution of corpuscles In the outer belt. The different o
~origin of corpuscles. in the Lwo bults 48 wlso rurlectcd in the diffcrence
- In their hardncss. ‘ \ o

- Thus, from an analys{s of the apatlal dlctvlbutlon of - corpuscleﬂ
" in the Earth's corona, we can draw the conclusion that the principal
causes of leakage of corpuscles in the outer zone (and evidently in the
inner zone as well) are geomagnetic disturnances and the auroras
agsociatcd with thcm. ‘ o ‘

At the time of geomagnetic disturbances the regular character of
the field at great altitudes is disrupted and the particles until then
held in the trap can escape, both into interplanctary space and downward

"'into the denser layers of the atmosphere, this caus es‘the phenomenon :
of aurorag. , ‘

It should be pointed out that the "supply" of corpuscles in the trap
of the outer belt {s small in comparison with the number of solar ‘
corpuscles which pass through an area equal to the effective area of
the cross section of the Earth's magnetic ficld during a geomagnetic

. disturbance, The maximum concantration of corpuscles in the outer belt
- scarcely enceeds ~~10 cm~3 if we assume that the mean energy of each .
corpuscle. is§~l ev. Otherwise, the density of energy of the
“corpuscles of the Earth's corona *rould be greater than the density of
the energy of the Earth's magnetic field at corﬂfaponding distances. ‘
With a mean cnergy of corpuscles greater than 10% ev its maximum admissible
concentrntzon will be still less. Since the Earth's field when RZ
(L * 6) Rg in the first approximalbisn maintains a dipole character
- (Uh{ch can be scen from the very fact that an outer belt exists and
~the vharccgcr of the relative distribution of corpuscles in it), the =
‘upper boundary of con*cntrﬂtion of uovﬂuurlcs sxovld bz stzll less,

= It is 1ppazonf that the main mass ol corpuscles in the outer belt
-~ should possess relatively low e¢nergiee in the range of 1=10 kev.s Ue
d ‘ " need experimcntal research on corpuscles in this range of energies. in
‘ the region of the outer belt. At the same time the problem of the proton
compoqent of the outer belt. is of great 1mpo:teﬁco. It may be assimed.
LI . that protons with energy in the range of saveral hundred to several
~+ thousand electron-volts should be as nUMESrous 28 the electrons in the
~ outer belt. : : o ‘

‘App‘r‘oved‘Fvor,ReIease199\9/09/0‘8 : CIA‘-RDP82-00141R000201100001‘-0' R
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Jpatlnlly from the outer belt is a serious argument in favor of the o

- hypothesis that the origin of both belts of the Earth's corona is :
“different. A significant role must be played by the process of decay
of albedo neutrons In the formation of the inner belt., At the present
time on the basis of experimental data.lt is impossible to make a clear
{dentification of the corpuséles recorded in the inner belt. These
may be protens with an energy of several tens of mev or electrons of
~several mev, or elestrons with an energy on the order of several

" hundreds of kev vhich cause X~-ray radiation on entering the body of a

~ rocket or satellite, If it is established that in the examined belt
there are protons with an energy up .to several tens of mev and an

~ extremely sloping energy spectrum,, it will be difficult to explain their
‘origin by any other mechanism than the decay of albedo neutrons.

- We can point to. another source. for the replenis hment of the inner
belt with corpuscles which is of considerably greater importance than
the decay of albedo neutrons. It has been reported recently that at
the time of a nuclear explosion on 1 August 1958 at an elevation of
about 160 lm over Johnston atoll, an.aurora was observed in Apla in
- the Samoan Islands at a distance’ oi‘r\JB,SOOIun from the point of the
explosion. The fact that the point where the explosion took place ‘
and the point of observation lie approximately on one magnetic meridian,
proves that the charged particles (causing the artificial aurora).
forming during the blast (especially electrons of beta decay), moved
~‘along lines of force which passed over the magnetic equator at elevations
of 500-1,000 tm. The artificial aurora had an intensity of L. Actually
it. cvzdcntly was brighter than that inasmuch as the violet color of the
luminescence stood out clearly in the bright moonlight. (an aurora of
 intensity 1 scarcely stands out on the background of luminescence of the
" night sky). The current of energy during an aurora of intensify L ls
on the order of 10 erg/cm2-sec. -

We can.es“imate that at the time of the blast of 1 August 1958 at
least 1023 electrons fell in the magnetic trap,. of them ~10% at
elevations: of 2,000-3,000 km. If the blast had occurred at a greater
altitude and in higher latitudes, the:percentage of beta electrons
caught in the magnetic trap should be somewhat greater. ‘ -

o Thus, one. hzgh-level nuclear blast can put into the equatotial ‘
~belt as many hgrd corpuscles as can-the decay of albedo neutrons duting
a period of 10° =~ 107 seconds. Several:such explosions can £ill the

equatorial belt wzth the observed: number of hard corpuscles.

We can po1nt to. still another source of replenishment of the

Earth's corona with hard particles. Fission products emit so=called -
| "delayedﬂ neutrons during. ordinary (that is, low-Jevel nuclear blastc).

- 6 -
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Durlnq Lhc- clcc*xy of thcse nuetrons in the m‘th'.; magncbic field electrona
- with an cnergy of NO mev wllJ i'o:m' some of the.,e will fall Into the

‘tl’lpo

I‘hu ¢, there are two basic Jourcev for thc replenishment of the
Cequatorial belt with corpuscles: constant und Intermittent. The rirst,‘
the constan®, gource, is the decay of albedo necutrons, primarily those 01
relatively lov energy; the. oecond, the intermittent source, s the
product of nuclear blasts which fomm fror time to time and can con.,idcrablj
" increase the intensity of hard corpuﬂculnr radiation in the equatoriul
“belt,  ("On The Nature of Corpuscular Radliation in the Upper Atmosphere,"
| by I. S. Shitlovskiy, V. I. Krasovsicly, and Yu. I. Gal'perin, Izvestiya
‘Akadenii Nauk SSSR, Seri,/a Geoi’ieiches}my'm, No 12, 1959, pages 1, 799-1 806)

CPYRG Intcrfero'wmtric Ivlca.,uremcnt of thc 'Hdth of thc}5577R [01 ‘ne in Auroras

‘ At. the Northern Station of the Institute of Physics of the Atmo"-‘
phere of the Academy of Sciences of the USSR (¢ = GLO,A = 1279)

| interferometric measurements of the width of the forbidden line X 55778

- [e1] were made in various forms of auroras during the winter of 1958~
1959. This line has a negligibly small natural width, and since the
enhancemcnt of the line as 'a result of collisions can be ignored, the
width of the line is completely determined by the Dopples effect. There-
fore we c¢an judge the kinetic temperaturc t the level of luminescence
from the ridth of the forbidden line 5577 -

: Ob“cwavlono wvere made mth a Fabry~ “Perot interferometer with glass
plates (effective diameter =- 50 mm), haw.ng a nkutilayered dielectric.
coating (the coefiicient of reflection of )\ 5577 was 9l%). Use was

10 mm, The interference rings of the line 15570 Krl from the krypton
| gas discharge pipe were prigted several times in . the course of exposure
on the same frame a.;)SS?? [01]. This enission was igolated by means
of an interference light filter vith a half-"ud’ch of B0A and maximum
| transmigsion of 35/ The focal distance of the lens was 150 mm. The
interferometer was placed in an a1riiqhv chamber, thermostatically
- controlled with an accuracy of 40.05°% The field of the instrument
was aboul 2 square degrees, so that it was pos*nble to distinguish
Jindividual rays (R) mcl Bep o2 the uppes and louer parts o:f.' ray«lzltc:
arcs (RA). ‘ ‘ ‘ ‘

The photog raphs were madv* on Dn f1ln, highly bv&ﬂ.bltlaed in the
mmu.facwrmg process. Exposures of several nminutes were used for
pright auroras and of several hours for the night sky. Calibration
vas accomplished by a tubular phetometer simaliansously with the main
photographs and at the same temperaturc. The ingtrumental contour was
‘detemmed fron the green lme of Kr) rpton '}\55703. ‘The contour of this

1o
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made’ of ‘intermediary rings of fused quartz with thicknesses of 6, 8and |



: l’nc wag dctcrmined in the labomLazy with thc saue mterferometer wlth

u consldemubly yreater resolving power (the Intermediary ring had a
thickness of 32 mm, the diaphragm for the active diameter was 10 mm,
and there was a TAIP-3 lens, £ = 300 mm). By knovwing the contour of the o
krypton line it Is possible for each exposure to determine the inskrumental |
contour, and thereafter to get the real con{.our oi‘ thc line l5577 This
onc:ahion ua..‘ nade. by using tables, ‘ ‘ . o

‘ W(' gob ahout l;O interference photographs of different forms cf
aurozas, of which ve have now processed the 15 most characteristic.
l‘“g e 1 Snoc reproduced here) shows a typical frame of the line
55778 [01].  The inner ring of each pair belongs to A 5577§ fo1], the
outer == to va grgen krypton line. It appeared that not all the =
contours of A 557 IYE are of a purely Doppler character. Individual cases
- of deviations from the Doppler contour arc evidently explained by the-
superimposition oa. illunination of layers with different temperatures.
In the lowver paris of bright ray-like forms and homogeneous arcs there
15 a mean tmaperumrc of 1954259%K, in diffusc forms and with diffuse
| tLluminntion == 250430%K. The hlghest temperature (325440%K) was
~recorded at the time of intense pulsating foims (PS) on a background -
of reddish illumination., If we assume, as did Stormer, that the
regpective altitudes for RA and DS are 95 and 100 lm, the temperature
derived for them == 1959 and 250° K, agree with ‘the temperature curve .
drawn by Milthnevich. However, the temperature measured for' pulsating
- forms does not correspond tn the altitude of 195 lm ascribed to it.
If we do not consider the nussibility of heating of the atmc-sphere in
the regions of pulsating roms of auroras, the measured temperature on-
the Indicated cuive corresponds to an altitude of 120 km. = Regrettably,
the Northemn Stution made no parallactic determinations of the height
of individual fo:mg of auroras for which it made interference f‘rames
~of the line 155713 {o1]. ‘

The: tenpe: 'aburc of the une*ccited night slc:/, measuy ed 1n the photo- :
graph of the cniscion of ASS77R, is 260+35%K. 'This value exceeds. that‘
| measured by Wark and Armstrong. It is possible that this difference
was caused by the heating of the upper atmosphere in high geographical
_atitude.,. Such _heating was also discovered by measurements of the

; | ("Interferometric Measurements o o

0I] in Auroras," by T. M. Mulyarchik, = CPYRGHT |,
| Iavestxja A!\adcmh Nauk SSSR, Semya Geofxziche kaya, No 12, 1959, | o
pages 1 ,9o¢-1 903) . | | | | |

| ‘Sun, weather and Climate

The i‘olloumg is the substance of a recent Iwestixa article wntten
by Prof. M. Eigenson, Director of the L'vov " Ivan Franko" Univetsity '
AstronomlcaJ Oboc:vatory. : : L

n“ : -8- :
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ago Gallleo, the inventor of the telescope, obscrved sun spots for the.
first time, Since that time sun spots and other active processes on
~.the Sun have beceme the object of close study by astronomers and geo=
. physicistss Abundant observational data show that not once during thesc
350 years has solar activity been at such an exceptionally high level ‘
it. has been (with insignificant exceptions) since 1957,

In July of thig year an intense and prolonged outburst of hydrogen ‘
. . was obscrved on the Sun. The Earth's atmosphere reacted almost
: © immediately and In a turbulent fashion to this flash-like intensifi-
- catlon of solar activity. Intense storms developed in the ionosphere
« . and in the Earth's magnetic field and led to a. dismption oi‘ radio B
‘ comunication and even wire communication.

'As indicated by observations made at numerous Soviet solar observa-"‘
and even somewhat exceeded the record high levels of 1957 and 1958.

: The high activity of the Sun influenccs not only the upper layers
 of the atmosphere == its influence extends far deeper, The character
-of solar activity appears to detemine the general state of the weather ‘
. and climate. ‘ ‘ ,

It is now becoming increasingly clear that the Earth's atmosphere ‘

is unified, The lower layers of the atmosphere, in which meteorological
‘jphenomena occur, are interconnected with its upper layers. True, there

is no wnanimity among geophysicists concerning the theoretical mechanism :

of this relationship, however, it does in fact exist. ‘ ‘

L The data of Soviet and foreign scien+ists shou that ‘the intensii‘i-
- cation of solar activity in the lony run intensifies and even changes -
,the general circulation of the Earth's atmosp'iere and the exchange of

air betueen the different geoglaphical regious proceeds more intensively.

- In partz.c.clar, as indicated by research recently accomplished at
the Central Institute of Forecasts and at the Astronomical Observatory
of the L'ov University "Ivan Franko," the sharp changes in temperature
typical of weather in recent times is due to sharp variations in solar
act1v1ty in time durmg its general very hzgh 1eve1.

‘ ‘ Soviet science has discovered the cause of this unusually nigh
s : activ:.ty on the Sun. The explanation is that there is now si nultanecusly
‘ occurring both the. ll-year fsecular maxirmum and & "suprasecular" maXie
mun of solar activity. ‘

 Approved For Release 1999/09/08 : CIA-RDP82-00141R000201100001-0 -

“Selence thia year 1s celebrating a singular amiversaryz 350 years o

‘tories, 1959 activity on our central luminary was exceptionally great .
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The ll-year cycle of solar activity has been known to science i‘or
over a century. Approximately each eleven years (the last time was in

©1954) solar activity more or less reuches its lowest level., Then it

begins to increase and then again begins to i’all slowly until attaining
{ts next. minimum. , ‘

It has recently been determined dei‘initely that there 1s a secular
‘cycle with a mean duration 80-90 years, It appears that this cycle plays
an exceptionally important role in meteorological phenomena caused by
the Suno : ‘ : . } . ‘ ‘

I‘inally, scientists suspect the existence of cycles of solar activity |
vith a duracion of several centuries Or more == "suprasecula:" cycles. ‘

. As a result of the cyclic character of solar activity the record
 high levels of today will systematically begin to decline in the near
»future. ‘ ‘ ‘ ‘ ‘

‘Inasmuch as there is a close relationship between physical con= .
“ditions on the Earth and Sun, the upcoming decline in solar activity wiil
1ead to extreme]y noteworthy geophysical aftereffects. o |

- We can expect that in. the last decsdes of the present century that

~ part of the weather-climate "machine" of our planet whose operatinn is
effected by solar activity will be substantially weakened. : The weather
mll become milder and more stable, ‘

‘The general character of the Earth's etmosohere influences maxw
processes developing in the globe's envelope of air. Prominent among
them are such grandiose geophysical processes as variations in the ice
cover of the Earth's polar regions and variations in the level of the

CaSpiam Sea. . ‘

. A decrease in solar activity will therefore lead toa certain -

~ worsening of ice conditions in the polar regions, Oon the other hand,
‘the low level of the Caspian Sea (during the last 30 years it has
dropped almost 3 metersl)-- will probably 1ise during the upccming

~ decades of the XX Century. ‘ ‘

v

' Thus s @ stucv of the Sun makes it possible for scientists to fore-

' -see changes in the climate of the Earth for many years in advance.
("Sun, Weather and. Climate," by Prof. M, Eigenson, Izvestiya, 8 Decemher |
1959, page h) |

‘ '.‘10..
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\ H. l(ruegcr of the Geodetle Institute at Potsdam, Geman Acadenw of
Sclences, Research Community, dlscusaes thc effect of the wind on :wtro-
nomic lonJituclc., latitude, and azimuth meaauz‘emcnts. ‘

. - The authot' rcvlews the observatlons made during the past 0 years.
N by stationy In Greenwich, Hamburg, Paris, Potsdam, Washington, and
Toltyo, which revealed that the wind effect has become an lnhercnt and
very unifom component of observatlon results. ‘

He uses graphs and tables to show the systenatlc seaaonal 1n£1ucnce ‘
"~ of the wind effect, the wind effect for a certain wind speed, the B
- dependence of seasonal fluctuations in geographic longitudes on grounde
level wind and the fluctuations of geographic 1ong£tudes based on ‘
‘ast.ronomlc ohacmtims nnd t.hc wind effect. .

| " The author rcfcrf' to N. St.oyko's research report entitled "Inﬂuencc
. caisonnieres sur la determination des longitudes" and published by the
‘Bureau international de 1'Heure in Paris; he cites the "Normal Weather .
Maps" and 1ists his own article ("On the Influence of the Wind on Time
Determinations in Tokyo, Leningrad, and Potsdam," Vermessungstechnik
(Surveying Technologyl, "No 5, 101-106, 1957). addItTon 2'5 mentioning
"the possibility ‘of‘ncutz'alizing the seasonal fluctuat‘ions in geographic
lonaftudes with the help of the wind effect, he brings up the problem of
a possible conneclién between'the wind effect and the pole clevations
: ~and rotation fluctuations. H. Krueger feels that all of these investi=
g 9ations constitute. just a beginning, and hopes that there will be more
- cooperation between interested institutes, especially during the IGY.
("Dependence of Seusonal Fluctuations in Geographic Longitudes on
Ground~level Uind," by H. Krueger, Monatsberichte der Deutschen Akademiec
der 'Iissenechaftum zu Berlin, Vol 1, No 11, 1959, pages 653-658)

-1l
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'The Inﬂumce of Mr Temgﬁruture on the Action oi‘ suvar Todide

The eftectivencss of silver iodide in inducing nrtii‘iciai rainfall
cun be reduced under the Influence of solar radiation. Dolton believes
that the basic cause for the breakdown of crystallization nuclel is air
temperature. - Howover, his conclusions are disputed by others. This
article sesks to find the correct aolution of this problem. o o

\ The authors have conducted experimcnts and give dewils conceming
t.hcir methods and conciusiona. |

They ccncludc thnt under natural conditions ) A8 under experimental
conditions, the temperature of the atmosphere has no infiuence on the
activity of the particles of silver lodidec themselves. The deactivation
‘of such particles as crystallization nuclei is caused in the atmosphere
primarily by the influence of solar radiation. ("The Influence of Alr

Temperature on tl.z Action of Particles of Silver Iodide as Crystallization
Nuclef," by V. N. Balabanova, T. N. Zhigalovskaya and M. N. Maleyev, -
Izvestiya Altademii Nauk SSSR, Seriya Gcoi‘izicheslmya, No 12 ) 1959,
pages . 1 899-1, 890) |

A New Mcthod for the Meas urement of the‘Heiggt oi‘ a Homogerieous Atmos=
ghere

- Ye. I. Fialko of Tomsk Polybechnic University is the author oi‘ an.

- article on meteorology in the Izvestiya of the Academy of Sciences of
‘the USSR, Geophysical Series. hls paper he presents a new method
for measurcment of the height of a homogeneous atmosphere that differs
from that based on the work of Kaiser and Evans. Flalko is well quali=-
fied In this field of researclh, due to his cxtensive work in the investi-
gation of meteor trails in the atmosphere by the use of radar. ("A New
Method for the Measurement’of the Height of a Homogeneous Atmosphere,"
by Ye. I. Fialko, I'rvestiya Akademi! Nauk SSSR, Seriya Geofizicheskaya,
No 12, 1959, pages 1, 891 89h)

Solution of an Equation for Prediction of the Field of Atmospheric o
| EEE.S_UEE , ‘ ‘

: The problem of- detemining the state of the field of atmospheric
pressure or the prediction of the baric field of the atmosphere has been
solved by various methods and under various conditions. Simplifications
have permitted the solution of this problem in final analytical iom ‘
suitable for use in the making of a prediction. :

.12 -
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" In this article Memchinov gives an approximate aolution of an equntion R
‘deseribing the change In the fleld of atmosphoric pressure. The proposed
‘mathod makes 1t possible to use the moet genernl assumptions relatlve to
the stratification of the atmosphere and also to take into account the
‘ presence of pocudo=-ndinbatic processes in the real atmosphere. The
- solution, however, will only be suitable for a certain combination of
standard levels gclected in advance, . ("On the Solution of an Equation
- for Prediction of the Field of Atmospheric Presoure, by & V. Nemchinov,
‘ _ Izwéeatly'a\ m)mdcmu Nnuk SSSR, Scriya Geo 1z!chealmya, No 12, 1959, pages
’ - 1,821=1,0830 |

“l‘he‘l‘nflucnce of Mountain Masses on Long=Ran ‘ ange Meteorolqﬁcal Predictions

- This article glves the complex solution of o nonlinear. prognostic
. problem, talking into account the influence of mountain masses on the

~ development of large-scale processes in a baroclinic atmosphere. This
paper should be read in conjunction with the article on this subject by -
Ye. Ne Blinova, appearing in the Doluagx of the Academy of Sciences of

~ the USSR, Vol 110, No 6, 1958. ¢ Calculation of the Dynamic
Influence of Mountain Masses In the Nonlincar Problem of Long=Range .

- Prediction of Meteorological Elements," by Chu Yun-t{, Izvestiya Akademii
© Nauk &ssn, Scriya Geoﬂz!cheskaya, No 12, 1959, pages 1 807 1 ezo)

-13-
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I:rrorn ln Geomagnetlo Charta of the Indlan Ocenn ‘

\ Japanese solentists have ‘made two expedltlons to the Antarot.lc ln |
recent yoars., This article s essentinlly a review of the published vorlk
of gngiggé)Oguu, nnd Ka):lnuna (Proceedlngs of the anan Acudefw’ b,
No 7, o ‘

. Obsewatians were mndc whlle enroute to Antarcticn. 'rhe accumoy of
their 3-component magnetometer was 1f for D and I and 10y for T. Thelr
‘marine magnetometer was especlally designed for Towing behind the ship,

The instrumental accuracy of the magnetometer Is detemmined by the :

~ accuracy of the standard osculograph controlled by a quartz crystal,

The Japancse report the highest accuracy yet received with a marine

magnetometer. Comparisons of their data with thc Vestine maps of 1945
- show that the values for the first and second Japanese expeditions are

considerably leas than those on the Vestine mapse The ‘discrepancy in
‘T is as much as 5,000y, which i{s about 10% of the noimal value along

The part of the Antardtic coast In the vicinity of Lutzow-Holm Bays

Observations of 1957=1958 showed that magnatic declination here was

-3, 5° different than that on British hydrographic charts of 1955,

o Flgure 2a in the text shows the distribution of T between South
‘Africa and Antarctica (1958 data), while Figure 2b shows the same. for |
19h5. ‘I'he area shows pronounced secular changes. ‘

‘ The authors of the review do not feel that present.ly exlstlng

~ data permit us'to accept as established fact such large secular ‘

- changes as are reported by the Japanese in relatively small distances,
The discrepancy may be due to the fact that the old and new observations
‘were made at different points. Further study of this situation to the
south of Africa is in order. Nevertheless there is no doubt that the
maps compiled by Vestine are incorrect and that we should instead give

. preference to those compiled by Nagata and his associates.. Magnetic

- measurements made on the nonmagnetic ship ®Zarya" seem to confirm them.
In 1958 this ship four times intersected the route taken by the
Japanese ship and the recorded values for T correspond to the Japanese ‘

"data, being considerably lower than those. of the Vestine map. ("On
"Errors in Marine Charts of the Strength of the Geomagnetic Field T in

_ the Southern Part of the Indian Ocean,® by V. P. Orlov, Izvestiya !
Akgder;ii Nauk SSSR, Serlya Geoﬁzicheskaya, No 12, 1959, Ppages 1, 870-
1,872 | i
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- Varfabiony in the Lnrth'c Naturai Electromngnetic Flald

. In rceent yeury’ interect in the varying natural electromagnetic

- fleld of the Emuth has Inereased greatly due to worlt showing great
prospects for the utilization of the variations of this fileld for

~ geologiecal reconnaissnnce. Thus, study of the spectrum of variations
‘of the natural field has taken on. not only theoretical but also
practicol cignii’icance. |

’ o Up to now ntudy and prnctical use have becn centered primarily on
‘ low-frequcncy voriotions of thc i‘ield with a frequency less thon Oel
‘ ‘herte.\ = ‘ . ‘

o Beginning in 1957, in accordance with the program oi‘ the IGY, the .
~ Institute of Physics of the Earth of the Academy of Sciences of the
USSR has conducted study on this subject on a broad scale. Stations
. are available’ which permit recordings of changes in the range oi‘ 0e3 = -
1, OOO hertz. ‘ : 4

‘ This artioie gives the results oi‘ such rescarch in 1957-1958 in |
3 t.he frequency range 0.3-100 hertz. B

o Figurc 1 [not reproduced here] is a schematic diagram of sucha
: station, the text gives details conceming its arrangement, specii‘i- -
catlions and capacities. ‘ R

‘ .,tudy of the ..pectrum of variations of the electromagnetic field
was made in various regions of the European part of the USSR but was
~concentrated in the vicinity of Ryl'¥sk In Kurslk Oblast. This area is
“made up of sandy-clayey rocks with a thickness of about 500 m; these
~ lic above a crystalline basement, to all intents and purposes possessing
an infinitely great resistance. ‘ } ‘

When recording the horizontal components of the electrical field
- the line.,‘of reception were oriented northward and eastward. o

The res ults of processing the numerou., oscillograms indicates the
- presence in the studied electrical field of a continuous spectrum of
. frequencies, - llowever the distribution of variations by frequency is
uneven. In the first range (0.3=10 hertz) the maximum number of
+ variations is in the range 6-8 hertz, in the second range (10-~100
‘hertz) = 70-80 hertz. The distribution of variations by frequency
for different times in the day is practically identical. Figure 2=
[not reproduced here] shows the results of processing several -
_ ‘osczllograms. ‘

‘_“15 i
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In the £leld work period of 1958 varintions with a f{requency less -
than 0.3 hertz wore often recorded.  The apparatus used permitted the :
recording of varintions of such frequencies only if they had censiderable
amplitudes. Because of this the resulting experimental data cannot
characterize the true picture of the distribution of low-frequency
variations in time. =~ . \ - . \

Figure 3 in the original text shows an oscillogram for the most
intensive low-frequency variations == on 8 July 1958, after an aurora,
‘a rare phenomenon in this area. Figure L shows the distribution of
varfations by umplitudes; these vary from several tens of microvolts to
soveral millivolts per kilometer, but most have an amplitude of 0.2
mv/lme The mean amplitude of the field by night 1s 25-30% less than
by day. The intensity of the variations increascs with a decrease in
frequency. , ‘ o : ‘

| " Variations in the electrical field vary in form. During aurcras

vwe observe variatlions continuously following one ancther; they have a - .
different perlod of approximatzly sinusoidal forme Individual impulses =
of the most varied form are usually recoxded on c¢alm days. =~ = - =

Rcééarch enables us to drav the following conclusionss

1. The Earth's magnetic field in the range 0.3-100 hertz has &
continuous “Spectm qf‘frequencies. L | o

2 . The distribution of variations by frequency for dif_i‘efent times
of the day in the pericd of observations was practically identicals

‘ 3.} - The 1n‘:,cns‘ity. of variation of the field depends on the ‘frequency ‘
‘and time of day. With a decrease in frequency the amplitude of variations
increases. The intensity of variations by day is somewhat greater than
by nighte v S ‘ o o ‘ :

ke The mean amplitude of the horizontal components of the electrical
field of variations of almost all frequencies in the range 0,3=100 hertz
confirms the feasibility of developing a method of magnetoelectric
sounding with the use of the Earth's natural varying electromagnetic -

- £ield.  ("On the Spectrum of Variations of the Natural Electromagnetic
Field of the Earth," by N. P. Vladimirov and Ne Ne Nikiforova, Izvestiya
Akzgger;lii Naut SSSR, Seriya Geofizicheskaya, No 12, 1959, pages 1,867=
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| | VI SETSHOLOGY B
" 'I‘ectonlc Pecuunritiefz of the Site of Dee

s=Focus Earthquakes In the

"I‘he author vinlted the Rumanian People'" Republic ir 1958 for the
purposce of detemmining the geological conditions surrounding the origin.
of deep=focus earthqualtes in that area. The journey was so hrief that

: it was impossible to become fully acqualnted with the Rumanian l{terature

» . on the subject, much less make a thorough investigation., HMowever the

~ epleenter reglon was visited and observations were made of the structural
‘geology and the rccentmost mcvvements in the region. ‘ |

The earthquakes here oceur, as ln many other selsmieelly active
“regions, in a sector of high contrast in very recent vertical movements. .
Within the area of the Carpathians and its foreland the maximum contrast
is found in the vicinity of Fokshani, This can be seen by an analysis of
- the hyposometric map of the carpathians (in the original text).. This is
a region with contmsting areas of upuf'c. and. subsidence. =

- The structural geology of the area is briefly described but. the -
“author himself acimowledges that H. is only a cursory treat.ment of this
complex problem. ‘

In addition to the hypsometric map there is a sketch map of the

maximum tremors, another showing the hydrographic net in the area,
another showing the structure of the depression in the Fokshani region,
. and a final map of isostatic anomalles. ("On Tectonic Peculiarities of
" the Site of Deep-Focus Earthquakes in the Eastern Carpathians," by V. V.
Ez, Izvestiya Akademii Nauk SSSR, Seriya Geofizicheslcaya, No 12, 1959, ‘
- pages 1, 839-1,8hh) o

Attempt Lo explain the laxer of Lowered Velo ities in the Earthls Crust

‘ At a depth of about 100 T there is some decrease in the velocity
 of seismic wares. Several authors have detemmined the limiting value

- of the temperature gradient whose presence could explain such a drop in
‘ velocities. ‘ ‘ ‘

This article seeks to e>fp1a1n the origin of the layer of lowered
. velocities by the natural increase in temperature with depth, without
bringing in additional hypotheses relative to the special physical
condition of this layer. ("On the Temperature Gradient in the Upper
‘Layers of the Earth and the Possibility of Explaining the Layer of .
: Lowered Velocities," by Ye. A. Lyubimova, Izvestiya Akademii Nauk SSSR, :
- Seriya Geofiz icheskaya, ‘No 12, 1959, pages 1 861—1,863) : o
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A aane ‘,{_ ol b Muthod of Mean Velocitien in the Selsmlc Propertw.x -
ntnm r‘lu foh ""T ,

nntﬂwm- (0 .\'\'U‘l '

S alomte ':m'mml sance 1t 15 oftcm newuunry to deal with a
fave it w. Im tidiury coverad by o layer in which the velocity of propagation
REALHAT ouclllutiony Increases with depths In the interpretation of
Cthe heedoganhin Awom sich boundaries the precise calculation of the
»w.-.’n WL ,.rumr- Ia the veloclty in the covering medium oan be made by
S o ol ey ddagatuue  Dub the drawings of ray diagrams and their use.
‘ Lv! alters ittt dnbad vikh great technleal difficultlcs. Therefore, in the
r.“»:.“'w:-.h*. e ddumle wesonnaissance it s ofton nccessary to settle fox
s,;:-,,-,,. T umvwmiz e methads of iaterpreiation. The simplest and
A ’I.dt'."\',' el m;p..‘o'dm.zbc method 1s the method orf mean velocitles,
 hant N iy She aetutitution of the real contlnuous covering medium with a N
W .v,c fom AEh & constant velocity of propagation of seismic
s S mr mesn vertical veloclty in the real medlum.

L ol cb"«.u.,sc., the problem of the interpretation of hodo- -
q saba e allded vaves dn the above described media when applying the
mebhod of menn veiocitles to the interpretation of hodographs of refracted
WuLeR,y e mpling to the horizontal gafracting bowndary situated under
clur e In 1Mlal the velocity of propagation of elastic oscillations
t'mvu';-wv-t AT "L/ with depth, An effort is made to eliminate error in
e amul ot b sf the method of mean velocitiese ("On the Accuracy of
mhg Mpihod, o Mz Velosities in the Seismic Properties of Refracted
Havan, b Ly Y2e Ko Lovsovskly, Izvestlya Akademii Nauk SSSR, Seriya
Ganlial ')n sleaya Ih 1/., 1959, pages 1 8115-7.,81;9) :

")”'an\ WA, e M msdesnent of Man-Cau.acd Ilic.'*‘oseism:: in Rocks

-‘&Oﬂ-ﬁ -e

Exgpay 'f.mm... h..w. bc.e-x made in the laboratory and in mde*‘gmund coal
maned Bo Je pm_..\ whethes it is possible to establish some scale for
Mc smAin=cthe mhannlsms assoclatad with the shattering of rocks
Bivas will .ux.wfm?. resenble Lhc Richte::' swlc ior the classii‘ication
ol .f!-.-:.'f:‘:'uwﬂ.lzv HERRATA .1tv. : ‘

Hode, mpo et along these linev vere cor*ducted in the -
Lawuaatows $ow Yoosl York of the Institute of Physics of the Earth of
the Avadenyr o o"’('m"’" of the USSR under the direction of Yu. V. :
R-‘,. fes JH‘.\(.. Fin .wesc.“gation vere made in the m*nes of the K1zc1

el el
Figu.*c* 1 shows the dzstribution of the number of impulses by
intensity during the shattering of rock samples. in the laboratory.

Figure & shows the distribution of the mmber of impulses by mtensity
“xor* casas i qh.. tuer‘ng cof coal in shafts, The text provides an

‘-18‘- -
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S interpretation of thase experimentm (“On the Diutribution of the Number. |
- of Impulses by Intensity During the Shattering of Rocks," by S. De -
" Vinogradov, Izvestiya Akademii Nauk oSSR, Seriya Geofizicheslcaya, No 12 5
| 1959, pages J. 050-1,8 2) ‘ ,

| Report on_the Ncu Pz o,jeets of the Institutc -

- The following is the full te*ct of a series of reports by Fo Gereclce,‘ RN
, H. Martin, and W, Sponheucr of the Institute of Soil Dynamics and Earth= -
quake Research, Jenny German Aoademy of Sciences, Research Community.

. Reports on the new projects of the in.,titute, which will be published
in the research issues of the Mining Academy, were cowered in the Jlectures
delivered at the Eleventh Conference of Miners and Foundrymen of the

Freiberg Mining Academy held from 21-23 May 1959 :

] After tlie roclcburst at Merlces/Rhoen in July 1958, the institute
| worked on a number of proJeets which were reported on in three. lecture

: Mahroseismic Investigations by We Sponheuer

‘ The s:egion of seismic disturbance was illustrated by an isoseism ‘
| map. The mine building of the potash combine s located within the area
~of the worst shocks. It is therefore unlikely that a separate tectonic
earthqualke focus exerted a concomitant effect here. This opinion is
bolstered by an examination of the seismicity in that area in which no
nearby earthquake focus can be. proved to have existed in historic times.

‘ I!ith the help of the isoseism map, one can illustrate the decrease
in the tremor intensity with the distance. The calculation of the focus
“depth of the shouly, based on this value, gives us the very small value
of 1 km, vhich is in strong contrast to the way we imagine a tectonic
earthquake, If we take into consideration the deviation from the
customarily assumed point-shaped focus, we get an even smaller focus
.| depth which is on the order of magnitude of the depth of the shattered
- mine diggings and tunnels. ‘

_ The energy of the shock, who..e magnitdde points to a nearby quake,
.can be calculated makroseismically with the help of magnitude investi-
gations. The magnitude of work, expressed in mkg, is about equal to
that resulting from the weight of the seam roof above the cavitiec
multiplied by a sag of only 1 cme The shocks of Kruegershall on 2)4 May
19h0 and Heringen on 22 February 1953 are about of the same magnitude
| as that of Merkers, as we can see from the size .of the quake area, the
| focus depths, and the magnitude. A1l three would therefore seem to have ‘
been caused by mining operations. o ‘

BN CPYRGHT
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;"hc Rumulte an Ul Basiy o*" cmm!c Dast Ruﬁlrs sation by F. f‘wz‘ecke o

: r\m o uumc, we had _nvullmlu the dntu z‘cgiat ntiong of L1 earth=
m.m!:c shublonn, pusly ua oplglnal selsmogaums, pistly as photo coples.

The eazth movemant eoed by the wocldburst vas poglstered up to a distance
of 1,701 lnm (Iu.z"m,. In Jeaa and Goetbingen, tho earth movements were
4o gu.ut I..mi. sonts o hua "cun dc pms on the :m{ smog rupho 1‘911 offs

S The wel mouruph{u rcuult's whloh have bwn pw.zentcd gwc ug
Infommation on the foaus times the .J,gcc.d of tha vamious wuvey, and the
depeh ok the M'> howovlole dloconbinudty. With the help of the hypeshola
nethol, thu aploemoer of the quake was detemined to be neap Merlcers ’
1iGay J.ikr:um.; withia the areu of ths stwongest tremars, .

S The mor .rm.nt dlwcction of the £irst cunth novements at ths.
individunl sets g'r:-..olm' gtatiog, both i the vertical and in the
howisontng f_.c‘uwonrn...,‘ polat aluout exalusively to the facus of the
tremor and that tc’lt' us that we were. c*vc:a.*mlmro dealiny with a dila=
tattoim.  Foom Lhits we cnn deduce thnt the p:.*om:c.w..xg mechanlcal process
in the foous had hu,n a release oF wensions with wvertical direction of
moveniant, suely Qs IU veeuned In the bretlay of the serm moof due to
fajluze o2 the colrme. In conbutst Lo 'thu, the movement divections
of the firel ensih novenents give us, o obonlc quales, a tension :
and pz'cnsw*\ distriiblon in four rr..mdr nlile Hc"c* the .focus deve?.opmcnt‘ ‘
‘ p*oc'u'" i a ..ncx‘inq irm,tur(.. ‘ , o T

'l‘ho r.mgu.'r.vdc o the ‘hor'}c, e doeutein -a mlluo:, loms ml‘?v from the
‘cglsz’m*u- Onity BgLe UJ ol \,.*c mn.lﬂ:.‘m :c...m v“l“.:,‘d.c semlncd values

N 4.1'(:1.*. LR L0 .r'._n_v_::_'.:_'i;_;____‘_ TR . M '.'“*I
The scuond level was hard hl., during thc **o»l.nu""t. In order %0
observe ucionic pronesses !n the mine bu*‘d*.mg. a sct of optically
regiubaning solinoyuciohs wae set wp ot the edge of the fanlted zone
after the ookt 2 the i':.r t levels e found great shifts in the
zero point in the NS comporent which wese comnected with the inclinations.
of thc b«,umclz. The lattew haw almost fdd("d nou. ‘ .

I onden o enteh this pl.c,mmrmon alsu 3n siher places of the mine
buiiding, an inclinonetes was Luilt on the foundaiion of 3 hose=-leveling
instmument in the institute worl:shop.\ Three doncrete pods each vere
cementaed i five measurement ctations in the finst level in a corres-
pording ordentation; this made it possible to make further extensive
incl inat on mc"':v“cmcnt.: on vhose ro.,ults e arc t.porting now,

The‘i‘ollomng additional lectures vere p;:e.,e ted.

~ CPYRGHT

 Approved For Release 1999/09/08 : CIA-RDP82-00141R000201100001-0




C

P}Y Ap_Proved For Release 1999/09/08 CIA RDP82 00141 R000201100001(-_:(I1_-,YRGHT

" Vibratlon Ihveatigatxons of Ihe Chamber Blasting in the Stone

out in the Rappbodesperre stone

| participated in these blagting op
‘toolt instrument measurements. It

create a synthesis between the pr
the protection of the compressed

- Qua LLY of Ruggbodespgrr Dy Ife Martin | | e
| To obtnin ngchute, 30 chnr‘er blastlng Operetlons were carried

rry from 1950-1957; the institute
rations in an udvisory capaclity and

1as the task of the Institute to

itebility of chamber blasting and
oundatlon soil [building ground].‘ :

Rappbodesperre, 13 chamher blasting ‘
of 600 m from the quarry were

ing chargc" ranged from 1=50 t and

~In large chamber blasting, the

ith fuzes of varying time limit,
had been fixed at 5 ¢ on the basis
blasting operations., The control

, as well as the proof of sparlkovers

rs could be avoided through proper

. | In ‘the lowest control walk o
s operations with an average distan
registered and plotteds The blas
were increased in the course of t
individual chambers were equipped
since the maximum charge of a fuz
of the experience of the precedin
of the fuze process and the shock
were of great importance. Sparlo
layout of the. blasting chambers,

E@perience and Hints in Hose-leveiing Instrument‘Measﬁrements‘by‘_

: These experiences are based ch more than 1,000 gradient measurements

ve made. Among others, we tacliled the problem of hoew one can make :

technically accurate measurements hlso under difficult conditions,

Cegs, under great temperature diffprences at one or more measuring

| stations, wind effect in measuremchts in the open air, etc. With the

help of a measurement example; it fas shown for the first case that

one can attain onel's objective without any temperature measurements

by plotting several measurements ih time and by extrapolating after

the moment of slinging the scalese| In measurements in the open air,

|a larger number of readings Is required; here it is assumed that the

wind conditions before and after the exchanging of the scales are about

| the same, Finally, we wenl into the prnblem of the stabilization time
|of the oscillations of the water cplumn thich is economically important.

For this purpose, the dampened oscfllations wexze recorded and discussed

- |on a technizal oscillation basis, "Reports on New Projects of the =
“Institute," by F. Gerecke, H. Martin, and W. Sponheuer, Monatsberichte

der Deutschen Akademie der U1ssen>chaften 24 Ber11n, Vol 1. No 11, 1951,
pages 712- 715) | | |

-'21 ...
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Differcnces In the Periocs of Sciamic Wave.x Stinulated Dur!nﬂ Undeg;p:ound
prlo ions and Earﬂxqualms CPYRGHT ‘

Sel.,mlc recordlngs, obtained durlng powcrful undergromd exploslon., .
naing chemical explosives at epicentral distances up to several thousand
Ikilometers, were used for explaining the character of the frequency o
spectrum of seisimic oscillations excited in this case. A comparison of
the data on the predominant periods of seismic oscillations during ‘
explosions and durlng shallow earthquakes equivalent in lntenslty are. of
great lnterc..t. N

An explos 1on of l,OOO ‘tons of ammonlte var set off for scientific
- purposes on 19 December 1957 at 0900 GMT at a spot .30 kilometers southe
cost of the Tashitent rallroad station of Arys? (L2012'15WN, 69003%02,59ME).
The charge was placed in a mine shaft rur. through clay to a depth of '

1 L0 meters. A crater 50 mcters deep and 100 meters wide was formed by

“the explosion.

on 25 March 1958 at 0900 GMT 3,100 tom of ammonlte were e*cploded
in the Pokrovsk=Ural'skiy region (60¢2°N, 59,9°E) for making a canal bed
~with a total length of 1,100 meters. The charge was placed in 31 pits,
1015 meters deep in water-saturated roclk formations. Seismic recordings
- made during this explosi.n were obtained at seismic stations in the USSR,
Finland, Sweden, India, Africa and the USA. The most distant station
‘which recorded the direct longitudinal P wave at an epicentral di.:tance
gof 8,980 kilomoters was Eureka statlon (USA) ‘

o In the USSR recordings of the explo:.ions vere obtained on dlffcrent

| type scismographs: the wide-band D. P. Kirnos design seismographs (SK),

more sensitive modernized seismographs (SKM), and others, For the
purpose of the present work, recozdings of SK scismographs were mainly
‘used since namely for this apparatus data for carthquakes were obtaineds
In additlon, this apparatus has the widest band with a uniform pass band
in a range of periods from 0.2 to 12 seconds, 'md thorefore, the leavt
distorving. ‘ ‘

All thc types »f waves which are excited during earthquakes with ‘
foci in the granite layer were rec orded during the underground explosions.
On the recordings of stations located at epicentral distances up to 1,000 -
 kilometers the main refracted waves from the boundaries in the Earth's
crust were recorded:  the sedimentary stratum~granitic layer (P, 3), the
granitic~basaltic layer (P#, S¥), the Mohorovicic beundary (Pp, Sp)s and
‘also surface waves. Information concerning hodographs of body waves and
the structure of the Earth's crust in Central Asia, obtained according
" to the data from powerful explosions, are given in the account Godografy
seysmicheskﬂch voln { nekotoryye osobennosti stroyeniya zemnoy kory v
 Srzdney Az.i po dannym zaugiseyjoshchmgkh v"lfyvov (Hodographs of Seismic

Cez2e
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‘Waves ‘and Some Peculiarities of the Darth's Cruct in Cemtral Asia
According to the Data of Recordings of Powerful Explosions), by Yes He
Butovskayn and others (Account of the Division of Seismology of the -
Institute of HMathematics of the Acadeny of Scienccs Uaxek SSR, 1958),
and alse. In the work, V. I, Bune, Ye. M. Butovshays, T=. Geofiz. inst.
| A _SSSR, Wo 30, 1955, ST S

. Direct ‘Iongitudina‘l »:dires, P, direct transveise vaves, S, and :
surface wvaves, L, trere recorded at epicentral distunces over 1,100
kilometers, . o . ;

Figure la ;(not‘repr‘oduced‘here‘)‘ shovs 12ho‘¢o copies of the réco:dings
-of ‘a direct wave, P, by an SVK-M seismograph during the Azys! explosion.

seismographs (component B-3) of the explosion ut Pokrovsk-Urailskiy at a
| distance of 1,LL0 kilometers: ' (b) is the SGK-M Szismograph and (c) is
- the SGK secismograph; the component B=3 is the longitudinal one for the
given station. For the same station, the longitudinal component (N=S)
. is also given in Figure lc for the recoxding of the Caucasus earthqualte N
(L3%, L1.59C) of § July 1958, at 0205:57 hours al a distance of 1,350
kilometers by the SGK seismograph. Acrording to the value of the =
~ magnitude, M, the e:xplosion at Pgl)rovslt-ural!sltiy (MA~L) and the earthe
quake under consideration (Ma~ L/} differ by ~3/lLi; judging by the
data in Figures 2 and 3 (nct reproduced here), such a difference in
magnitude for earthquakes would not reveal a notable effect on the
periods of seismic oscillations. In the case heing considered, as
| obvious from Figure 1, the period of the surface wave during the
~explosion is smaller by a factor of five than the period ef the surface
vave during an carthquake at the same epicentral distance. - ‘ o

Nearby shallow carthquales, rzcorded on the Frunze station SK type
‘seismograph in the first half of 1958, were procesced in oxder to be
able to compare the predominaat periods of seismic oscillations during -
the underground explosions with the predominant periods of seismic
oscillations during earthquakes. = The results of the processing of
these earthquakes are shown in Figures 2, 3, and 4 (not reproduced
| here). According to the data on hand, it is impocsible to establish

~the presence of the reclationship of periods of body waves to the
epicentral distance, the depth of the focus ani the values of M. If
such a relationship exists, then it is probably ueak, and a greater ‘
number of cbscrvations and a2 much higher accuracy in them is necessary
to reveal it. o o | o |

The periods for a longitudinal wave (Figure 2} of an earthquake
| #ith 122 3-5 in the interval of epicential distances from 100-1,000.
~kilometers have, in the majority of cases, & value of 0.6 to 2.0
seconds. Longitudinal waves during explosions at these same distances

Figures 1b and ¢ (not reproduced hewe) show the recordings of horizontal o

- 23 -
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| (scc} o p-.z‘imcntal pointa L 1n I‘igu"o "‘) h:w" 1)Cl"0du oi‘ 0. 2 to 0. 8
‘seconds, feeq, approiimately l/" as longe |

It iz intercuting to note that the pc’**oc’ts‘o.f‘l’n vaves is somcuhat |

' less than the periods of the P# and P waves. ‘This may be connected with

the cmaller values of the coefficient of whsorption in the mantle in
conparxgon to its V'tlue., ln the gmnitic and b mltic 1ayer'.

© The longitudinal wwea s Py wrere rccmaod by the ..»VI -I\“ and Beinoff
~seismographs., In the recordings of these instiuments the visible periods
of the P waves lie within the range from 0.4 to 1.5 seconds, According
to data (B. Gutenberg, Bull, Seism. Soc. Am., Vol L8, No 3, 1958), the.
minimal values of periods of P vaves fof shallov carthqualkes are 1 to 3
seconds, 1 Ce) nppro iimately 2 times grea‘ocr‘ h:m during e‘cplosion.,. ‘

- The pcriocl for transverse vavas 5 (Figuce 3) of car’uhquakcs at
epicentral distances up to 1,000 kilemetess changec approxtimately from
1 up to 3-i .,c.cond.,. The conpari::on of these values with the data for
“explosions at considerable epicentral dis anees as not successful

~ because of the difficulty in separa ting. tronsverse waves due to the low
- resolution of the majority of the recordings of the esplosions on type SK -
“instruments obtzineds. The periods of dircci transverse waves, S, on the
revorc.ings of SGR=M c‘ci.,mor_';r:.tph., are -.bou’o 1.5 seconds. ‘

‘ The dxfference in periods for earth: aakes md‘ explosions was most
~considertble for surface waves recorded on the vide=band SK type
apparatus.  The relationship of the mactinum pert tod of a surface wave
c.uring‘ carthauakes to the epicentral distance is given in accordance -
wvith 5. L. Solov’ng, N. V. Shebalin, Izve Al SSSR, sers gcofiz., Mo 7, :
1957: Twa20.85\/ B8 . Observations at i ™uize station are in agreement
- with this relauionghip. The period of a swface wave on the recordings
of the Arys! explosion in the distance intcival of 300-1,100 kilometers .
is zqual to 240, 5 seconds. Thus, the period is practlcally unchanged
with distonce, Similar values for the periods of surface waves were
obtained during the e:plosion at Polrrovsk-—Ural"Lz_/ at cplcentral
dzst'mces up to 2 200 kzlomctera. ‘ :

fhus, as can be.seen from a CO"‘SldC.C‘dblOn of Figure L, for a dis=
tance of about 200 kilometers the period of a surface wave during
explosions is about 1/2 the period of surface vaves during earthquakes,
for a distznce of 1,000 kilometers ubout 1/h, and for a distance of
- 2,000 kilometers 1t is appro,umately 1/5, th’ refore extreme values .
) nowhere ovcrlap. ‘ o ‘

’I‘h1s fact that the perzods of surfave waves during the under-

‘ glound explosions considered here are not changed uvith distance is

. probably duc to the very narrow spectrum of these waves, which is. con= .

- firmed by th" prc.:ence of the long tram of cscillations in the surface
Have. ' ‘ ‘ ‘

- 215. -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000201100001-0




CIAHPG?Wd For Release 1999/09/08 CIA RDP82 00141 R000201100001 -0

Cn tm h"' s of' Lhc obo ﬁ‘l‘Vc.d d.. & .\, oulis si""r.vs s,::r;resnecl that
- the high=frecuensy spectral conponluon 01. the ounillntions dvring the .
caplosions {1 coused by the small dimenslons of the source and the short
Cduration of s action In comparizon with the diiensions of the focus.
and the duration of 1tz action during carthtpmkw. his hypothesis {5
An agreement wlith the theeratical caleulations of V. 1. Kalls=Dorolt

(V. I. Helis=lorolk, Intarferentsionnyyc Volny v nogusloynw UPrUgoy
creds (Interference avel In o Tultlinyer tlastic lediun), §.a. Kéul ..»'.:...R,
nov in press), in accordoney with .h!r'h, acenuse of thw di!‘icrcncc in
the sizes of thz foeus, the surface vaves during an esplosion must

have shorter periods than surface waves during 3:rthqunkc.. if the
v ‘pcriod.. of body waves and their encrgy in this and other cases are
‘ equal.  Thlo conclusion 15 the rost credible ¢ since, in accordance with
_thc eipzrinentnl data glven here, the periods of the body vaves during
subterranaon o plo,ion* are e .nllcr Ln:m during cartheuakes.,

o Thwe o?atdmcd data conceming the differencas in‘thc‘ Pei‘iods of
surface woves hos signifieaal value o they give o netr dndlcation for

of an. wrbhnmlc. This nev 1nuic~1tmn, in con,jum, vion with the carlier
ltnosm -maLhod for carthqualie jdentiflcation nccording to the distribution
of signs in the ficst arrival of o longitudinal srave al the st'\tmn.‘ ‘
surrounding the cpicenter, makes it possibl«. in gr..\cvicall/ all caucs
to ensily recognine the ruc‘u:uing.. u ;,j;lo iom emong Lho.,u of ea:.th- »
wmlccs ‘ o : :

reliably dt"tingni hing the recording of zn cswlousion from the recording
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" Cnpﬁlons for figures 1, 2, 3, and I, not reproducéd here,

 CPYRGHT_
Figure 1: E::amples‘ ‘oi“‘ae‘ismogrdms‘ dbtained in quc‘o'.-t‘.‘

(a) P vave during the 19 Decenber 1957 explosion (M~3.9), at the
cpicentral distance of 2,650 ltilometers recorded by the
~SVK-I1 scismograph; - = o . T

Recording of the 25 liarch 1950 explosion (Hi~~L) at an epi-
‘central distance of 1,Lli0 kilometers recorded by: (b) an - -
 3GK-I seismograph; (c) an 3GK seismograph; (d) recgrding' |
 of the S July 1958 earthquake (L3%, L1.5%E, 1t = L°/l) at.
'0205:57 hours at an epicentral distance of 1,350 lilometers

. withan SGK. seismograph. .
- 2‘6 - -
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Figure‘2; Relations hip of thc period of longitudinal waves to the epi- o
‘central dxatance. ‘ ‘ ‘ v o

" For earthquakus (1) P vave, (2) P vave, (3) Pn wave,
"For the 19 Decenber 1957 erplosion (L) Pn vave.

 The numbers over the points are the depth of ‘the focus,‘ S
- the numbers under the points are the magnitude M; K indxcates
~ the foci ‘within the limits of the Eqrth's crust. | ‘

o -27 -
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I‘xJurc 3. Rulatlonf‘hip of the period of tmmvcrse waves to Lhe cpl- :
central distance for earthcp.mkes: \ , |
(1) T uave, |
(2) s wave
: (,) “’n wave

(Other de.,lgnatzone are the .same as in Figure 2.) o

a8
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 CPYRGHT
Figure lie Rel’xtionohio of the maximum period oi‘ surface waves to

'c.he epicentral distance:
1) for earthquakes (a = indicate the e&perimenual points) 5

éz) for explosions (b - indicate the experlmental points).

‘ ("Differenccs in the Periods of Seismic Waves Stimulated During Under=
* ground Explosiens and Earthquakes,® by Se De Kogan, I. P. Pasechnik and
D. Do Sultanov, Institute of the Physics of the Earth imeni O. Yu.

Schmidt, Academy of Sciences USSR; Mosco, Dolclady Altademii Nauk SSSR, .

Vol 129, 1959, Yo 6, pages. 1 ?83-1 286)

- 29
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- VIL. ARCTIC AND ANL’AI?LL‘

o A Ncw High-Lntitudo predition

| \ > ing tn
o Pravdz?c ‘fo‘liowinn io the . ttict o\f n briei‘ notioo rocentlv nppear ng n- CPYR GHT

‘ | decreas e the total number of station peisonnel required."

g "Every year in the spring, when clear sunny duys sct in an
drift icec has still not been subJoctcd to summer thawing, the r
work of Soviet alr expeditions begins anew in the high latitude
Arctic.‘ The next expedition, "Sever=12," .15 now in'preparntion

" ®In a conversation with a correspondent of Pravdn, v, V. F
Director of the Arotic and Antarctic Institute, reported as fol

‘ "The high-latitude expedition nSever=12" will make brief 1
on the ice of several groups of scientists in various regions o
Arctic Oceon, They will accomplish oceanographic, ice research
= phyeical work. Thir will continue. the systematic research whichl
' conducted in the Ctntral Arctic during the entire period of the
yearsd" , ‘

d geo-

nIn addition, the air expedition will organi e a ninth sei
research drift station to the northwest of Wrangel Island. Eachl
participants in the forthcoming drift of the station "Severnyy
(abbreviated "SP=9") will combine 2 or 3 specialties. This, wh
taining the established scope of research activities, will cons

‘"A changc W1ll also be made in the peroonncl asaigned to t
station "SP=8," The present staff of polar specialists at this
has worked under exceptionally difficult conditions, From the
of the drift, beginning in April of last yeur, the icc floe has
an_extremely tortuous route and has greatly decreased in size," | (*Sever-

[cPYRGHT

T2 F Pravda, 9 Februazy 1960, page b)

Thermal Rejime of the Snow Cover in‘Antérctica L | o o - R

This articlc conaiders the peculiaritles of the radiational and
thermal properties of the upper layer of the snow covex; this has not
' been adequately treated in Antarctic research literature. A variety
of Instruments were used at such Soviet stations as ‘Mirnyy and Pioner=

“; skaya to measure temperature ‘at surface level and a number of sub=

surface levels as far down as 16 meters,s It is data collected on the
- Second Antarctic Continental Etpedition that serves ae the basis for - .
~ this papcr. ‘ ‘ ‘ ‘

- ‘3'91-
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Thé‘foiiouinq POncluslohse may 1 druun from this r¢¢vdr"bx‘

R P 'l‘hc rc"thln_J qu’mtit’mtivc indiccs :f.‘or the I‘udiﬂtiOi‘lul and. uwmul
properties of the snov, thermal exchange and distribution of uemperatu"c

. at various depthy, reflect Lhc conditlon.: of thc fomatlon of the snou
cover in Antnrvtim. ‘

I Y 2. Thc currunt of total rndiatlon in AnLarctica 1n the ummer, us
a result of the great brancparcency of the atmosphere, 19 considerably :
| greater Lh"m in the Arctir and {g even grmter than in eqmtorinl 1utituc1cu.

: 3. The m\,m nnnuul vaJuc of thc albc.do of the snov cover on thv

' Antarctic coast varics from 837 in the summer to 92% in the winter. The
- percentage of absorhed shortewave raviation is 15-187 in the summer and
- 8-10% in the uinter, This insignificant part of the lncoming radiahion
s the bacic source of heat reaching thc snow cover.

U. The cooling of the snow surface due to radiation is so grcat
that even the considerable velocity of the wind characteristic of the .
~ coast does not lead to dissolution of invcr.;ion in the near-surfacc |
g 1aycr of thc aLmo sphere. - ‘ e

5. 'I‘he chmgcﬁ:ilit/ of the radiatiunal and Lh..rnxl ‘JI‘Oan‘LiCa of
‘-the snov in time is not great; this indicates the low intensity of '
development of themmal processes and of phase transformations taking -
- place in the upper layzrs of the snow.  ("Thermal Regine of .the Snov
~ Cover in Antarctica," by I. D. Kop.mav, veatiyq Alkadenii Nauk SSSR,
. Seriya Cxeoi'i"i«,hcﬂc"yd, No. 12, 19 9, pagﬁs l,u31-l 838) '

, New Vallcy Di"covcrcu in Anmrcbiu -

. A nzuly discovered vallcy in e'utern Antarobma was named the
. International Geophysical Year by the Intwdepartncntml Cormission fo:: ‘
thc Studj of‘ AnL’*rc ticn o;C the Auademy of Scmnce., USSR. ‘ ‘

The northcrn porbzon of this gign nt:.c vallcy nzar Old.l. Prylz B’V :
| vas explorzd by the tnited forces of an Australian, British and Amcrican
expedition, Turther along toward the Pole of Nelative Inaccessebihtj,
: ‘where the valley borders the Sovetsloye mountain. plateau, it vas studied
oo by an Antarctic espedition of the USSR, The valley's langth is about
1,300 kilometersy and its average width about 600 kilometers. The most
- accurates outline of this vallcy vas first given only on Soviet: ‘published
maps. ("Antgrcmu MNeusH ; Noscow, Izvestiya, Ay February 1960, page h)

‘»..é‘ 3 ‘-::-‘
Us com-bc
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